Effects of probes of membrane potential on metabolism in synaptosomes.
Effects of three probes for measuring membrane potential, tetraphenylphosphonium (TPP+), rhodamine 6G and 3,3'-dipropylthiocarbocyanine (diS-C3-(5)) on energy metabolism in synaptosomes were investigated. None of the three probes had any effect on lactate production in synaptosomes. TPP+ and rhodamine 6G did not inhibit the respiration of synaptosomes with pyruvate and succinate as exogenous substrate and were only weakly inhibitory with endogenous substrates. In contrast, diS-C3-(5) markedly inhibited the respiration of synaptosomes with glucose, pyruvate and endogenous substrates. All three probes reduced ATP content in synaptosomes and depolarized the membrane potential in synaptosomes with increasing concentrations of the probes. It is, therefore, preferable to estimate membrane potential with TPP+ or rhodamine 6G at their low concentrations where their effect on metabolism is negligible.